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Abstract
This study analyzes the data related to subjects who for the first time turned to a hospital 
or to a Public Treatment Service Dedicated to Drug Addicts or to a Community Mental 
Health Center for problems related to pathological gambling in the metropolitan area 
of Bologna (Northern Italy) in the period 2000/2015. The aims were to describe charac-
teristics and problems of pathological gamblers (PGs), and to estimate the prevalence of 
PGs using the capture-recapture method.
Four hundred and ninety-five residents were identified, with an estimate of 1570 PGs 
and a prevalence of 1.78 per 1000. We highlight a high number of new cases in the period 
after 2010.
Most patients are males, aged from 40 to 50 years, 12% were born abroad, one in three 
suffers from other mental disorders, 9% has alcohol dependence, 8% drug dependence. We 
should point out the low level of education and the high number of unemployed subjects.
INTRODUCTION
The individual, social, and economic costs associated 
with gambling behaviors are so high that gambling and 
its related problems have become a significant as well as 
growing public health issue [1]. Gambling disorders af-
fect 0.5%-7.6% of adults worldwide, although measure-
ment and prevalence varies according to the screening 
instruments and methods used, and the availability and 
accessibility of gambling opportunities [2]. In Europe, 
the prevalence rate for pathological gambling (PG), ir-
respective of the instruments used, is between 1% and 
3.4% [3]; in Italy, it is between 1.3% [4], and 2.2% [5], 
while 12 376 subjects attended a Public Treatment Ser-
vice Dedicated to Drug Addicts (in Italy named SERD) 
in 2014 [6].
As with alcoholics, only a small number of PGs re-
ceive appropriate support and treatment [7]. Indeed, a 
significant percentage of gamblers develop subclinical 
or clinically relevant gambling problems [8], whereas 
only a low percentage (estimated at below 10%) actu-
ally seek formal treatment in clinic-based programs or 
attend Gamblers Anonymous [9, 10]. Furthermore, 
among individuals with a lifelong history of DSM-IV 
PG, nearly 40% had not experienced gambling-related 
problems over the past year, and about one third of 
individuals with a history of PG eventually recovered, 
mostly without being given formal treatment [10].
Research suggests that PGs will only seek help when 
gambling problems become severe [11] and when high-
er problem awareness and/or external pressure could fa-
cilitate treatment access [12]. The low rate of treatment 
seeking might be due to external barriers to obtaining 
help (e.g. lack of awareness of services, ignorance of the 
availability of treatment, geographical distance, existing 
time commitments, and work and domestic demands) 
[13], as well as personal factors (e.g. perceived stigma or 
shame, embarrassment or pride, difficulty in acknowl-
edging the problem and denial, wariness about seeking 
professional help, or believing that they can handle the 
problem without outside help) [11].
During the last decade, most European countries 
have started a process of progressive legalization of 
gambling which is still a national monopoly [14]. The 
Italian gambling business is the fourth biggest in the 
world and the foremost in Europe, with total gross win-
nings of 17.5 billion Euros in 2012 [15, 16].
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In Italy, following the approval by government of the 
deregulation of gambling [17], some laws have been 
passed since 2011 whose aim is to guarantee preven-
tion, treatment, and rehabilitation for people affected 
by PG [18, 19].
PGs can turn equally to a SERD, a Community 
Mental Health Center (CMHC) or a Hospital (Hos). 
In these three different sectors, access is voluntary, by 
primary care physician, by specialist, or by other health-
care services and there are no specific inclusion/exclu-
sion criteria.
It is thus necessary, besides the quantification/de-
scription of the phenomenon, to study the character-
istics of the PGs who request a specific treatment in 
the different sectors of intervention and to identify a 
reproducible method to estimate its prevalence.
The aims of this study, which analyzes data related 
to subjects who for the first time turned to a Hos, a 
SERD, or a CMHC for problems related to PG were: 
1) to describe characteristics and problems of PGs ac-
cording to the first service that they had turned to; 2) 
to estimate the prevalence of PGs requiring treatment 
using the capture-recapture method [20].
METHODS
Subjects aged over 17 years, who for the first time 
turned to a Hos, a SERD, or a CMHC, with an ICD-
9 (312.31) or ICD-10 (F 63.0) diagnosis correlated to 
PG, were selected. Personal identifiers were used fol-
lowing the rules of privacy regulation. The period of 
reference ranges from 01/01/2000 to 12/31/2015; the 
territory is the metropolitan area of Bologna (Northern 
Italy).
The data were retrospectively collected from the dif-
ferent digitalized archives: the PG diagnosis in the hos-
pital could have been main or secondary, in the SERD it 
could have been made at the first contact or in the sub-
sequent periods, in the CMHC it could only be made in 
coexistence with other psychiatric diagnoses. The date 
of first access considered in this study refers to the first 
PG diagnosis.
SERD: At the SERDs, a digital social and health re-
gional folder is used to collect data at the first admis-
sion, including personal data, health data, treatments 
undertaken, ICD-9 (until 2002) and ICD-10 CM (from 
2003) diagnoses, and substance abuse.
PG diagnosis is performed on the grounds of a clini-
cal diagnostic evaluation interview with an assessment 
of the DSM-4 (until 2012) or DSM-5 (from 2013) cri-
teria and the results of the Italian adaptation of SOGS 
tests [21] or CPGI [22].
The treatments are proposed and agreed upon with 
the patients and/or the family (individual psychological 
consultancy, interventions of psychological education, 
individual psychotherapy, group psychotherapy, family 
psychotherapy, psychological support groups, referral 
to self-help groups, treatment with psychotropic drugs 
in the case of psychiatric comorbidities). Data are avail-
able from 1978. Prior to 2000, there were three cases 
of PGs (one accessed in 1990, one in 1991 and one in 
1993), which are not included in this research.
CMHC: The data relating to the Community Men-
tal Health Centers were gleaned from the CMHC in-
formation system, implemented for administrative and 
clinical-epidemiological purposes. The information 
system retrieves data on demographic characteristics, 
ICD-9 CM diagnoses, information on each type of 
treatment provided, and the mental health professionals 
involved. The diagnosis of PG is made on the grounds 
of a psychiatric clinical interview with assessment of the 
DSM-4 (until 2012) or DSM-5 (from 2013) criteria and 
in particular cases the case is managed by the SERD. 
The main treatments concern psychological consulting 
interviews, psychotherapy, involvement of family mem-
bers, referral to self-help groups, and treatment with 
psychotropic drugs in the case of psychiatric comorbid-
ity. Data are available from 1994, with the first case of 
PG being reported in 2000.
Hos: The data relating to Hos discharges were sup-
plied by the IT system of the Bologna Local Health 
Authority. Based on the ICD-9 classification, subjects 
with discharges diagnosis (both principal and second-
ary) of PG were selected [23]. In the case of admission 
to a psychiatric unit the path is similar to that of the 
CMHC. In the case of admission to another ward, a 
psychiatric consultancy is requested and the PG diag-
nosis is made on the grounds of the psychiatric clini-
cal interview based on a diagnostic evaluation with as-
sessment of the DSM-4 (until 2012) or DSM-5 (from 
2013). The main treatments are: psychological consul-
tancy interviews; treatment with psychotropic drugs in 
the case of psychiatric comorbidity; possible referral to 
a specialized service (SERD, CMCH) for discharge. 
Data are available from 2000, with the first case of PG 
being reported in 2000.
Each person may have contact with several inter-
vention sectors and the information was collected at 
the first contact. The cases were selected from the IT 
systems of the SERD (9 health services), CMHC (11 
units), and hospitals (10 structures).
All the variables came from the available information 
recorded in the electronic archives: diagnosis, date of 
birth, gender, country of birth, residence, drug depen-
dence, alcohol dependence syndrome, mental disor-
ders, contact sector, date of contact.
To identify any other mental disorders, drug depen-
dence, and alcohol dependence syndrome, the cohort 
was cross-checked with the electronic data available for 
all subjects referring, respectively, to the CMHC and to 
the SERD in the metropolitan area of Bologna.
Capture-recapture estimates
The capture-recapture technique is a sampling meth-
od used mainly in the biological field and in demo-
graphic applications. Originally developed to estimate 
the dimensions of animal populations when it was not 
possible to simply count up all the cases [24], capture-
recapture methods were then successfully used in the 
estimation of wild animal survival rates and subsequent-
ly also applied to human populations within the scope 
of medical and social sciences [20].
The capture-recapture (CRC) approach is an indi-
rect method for generating prevalence estimates based 
on the degree of overlap between two or more distinct 
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samples of the study population. It has been used to 
estimate prevalence in many epidemiological scenarios 
[25, 26], including hard-to-reach populations, such as 
illegal drug users [27, 28], HIV diagnoses [29], and sub-
jects affected by PG [30]. The number of unobserved 
individuals is estimated by fitting a log-linear regression 
model to this overlap [31].
In epidemiology, CRC applications assume that a 
number of underlying assumptions are met. The first as-
sumption is that the sources must be representative of 
the population being studied, which has to be a closed 
one. The second assumption is that the sources should 
be directly independent; where being detected by one 
source should not change the likelihood of being de-
tected by another source. With log-linear modeling, this 
assumption can be relaxed by using interaction terms 
between the dependent sources [32, 33].
Statistical analysis
All continuous and categorical variables were ana-
lyzed with a Student’s t-test and a chi-squared test, re-
spectively.
To analyze the profiles of the PGs with mental disor-
ders, a multivariate analysis was performed using the lo-
gistic regression and the odds ratio was calculated along 
with the respective 95% confidence intervals [34].
A three-source analysis was performed by fitting eight 
log-linear models to the data arranged in 23 contingen-
cy tables [31]. These analyses were performed using 
Stata’s user-written “recap” functionality. To account for 
possible interactions between the three sources, eight 
different models were compared in the analysis. The 
simplest one is the independent model, then there are 
three models that allow for an interaction between two 
of the sources. There are models with two pair-interac-
tions present and the so-called saturated model, which 
adjusts for interaction between all three pairs of sources 
[35]. The 95% confidence intervals (95% CI) were cal-
culated according to Regal and Hook [36].
The choice of the final model is based on the likeli-
hood ratio test statistic (G2), a test based on the like-
lihood ratio, which expresses how many times more 
likely the data are under one model than the other; the 
Akaike Information Criterion (AIC) and the Bayesian 
Information Criterion adapted by Draper (BIC), which 
are functions of the likelihood ratio statistic in that they 
estimate the quality of each model, relative to each of 
the other models introducing a penalty term for the 
number of parameters in the model [37, 38]. The best 
models are chosen, being those with lowest AIC and 
BIC scores.
Data analyses were performed using the STATA 14.1 
statistical software program.
RESULTS
In the period from 01/01/2000 to 12/31/2015, 495 
subjects, residents in the metropolitan area of Bologna, 
attended a health facility because of PG for the first 
time. 
Table 1 reports the characteristics of the incident cas-
es in relation to the first-referral service: 403 subjects 
(81.4%) turned to a SERD, 70 (14.1%) to a CMHC, 
and 22 (4.4%) to a Hos. Over the whole period, some 
people turned to several services (7%), 85% turned to a 
SERD, 15% to a CMHC, and 6% to a hospital.
Characteristics at first admission
Mean age at first admission was 48.4 years, 21% were 
female, and 12.3% non-natives. Among the non-na-
tives, we note subjects born in Romania, Albania, and 
Morocco. The highest percentage of patients was in the 
41-50 years age group. Females were distinguished by 
higher mean age, particularly for the percentage of pa-
tients aged more than 50 years. Admissions had steadily 
risen over time, but it should be noted that 70% oc-
curred after 2011.
As regards socio-economic variables, available only 
for attendance at SERDs and to CHHCs, relating to 
the educational level it was reported that 14% had only 
completed primary school, 46% middle school, 23% had 
a high school diploma, and 4% were graduates. In rela-
tion to marital status, 36% were single, 36% married, 
15% separated or divorced, 5% widows or widowers. 
With regard to professional status, 50% were employed, 
21% unemployed, 18% were receiving a retirement or 
invalidity pension.
Overall, at least one subject in three had other mental 
disorders, among which we should highlight depression 
and neurotic and somatoform syndromes being more 
common among females, while 10% had alcohol depen-
dence syndrome and 7.7% drug dependence, which was 
more common among males.
SERD: Most of the SERD clients had their first ad-
mission after 2011. In 11% of the cases the PG diag-
nosis had not been made at the first contact, but in the 
subsequent years.
By comparison with other sources, they are younger 
on average, with a higher percentage of non-natives and 
of males (Table 1). One in three was also suffering from 
mental disorders, particularly depression, 10% had alco-
hol dependence syndrome, 3% cocaine dependence, 2% 
heroin dependence, and 1% cannabis dependence. In 
85% of the cases the individuals had undergone a thera-
peutic schedule or were undergoing treatment, while 
15% had instead requested consultancy. Among the 
subjects’ registered contact with the service lasted an 
average of 410 days. By the end of the follow-up, 22% 
had completed the therapeutic program and had been 
discharged, 41% had an ongoing therapeutic program, 
while 37% had given up before program completion. 
They had all been submitted to medical health check-
ups and had received various forms of socio-educational 
support, 50% had undergone psychological interviews/
assessment, and 15% had been treated with pharmaco-
logical therapies.
Data from the digital social and health folders show 
that 12% had only primary school education and 5% 
were graduates; 50% were employed and 21% retired; 
20% were widowed, separated, or divorced.
CMHC: From the CMHC information system it 
emerges that for 84% of the cases at first access there 
was a diagnosis of PG only. In the other cases a psychi-
atric diagnosis (depression, mania and emotive disor-
ders, neurotic and somatoform syndromes, other disor-
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ders caused by substances and other mental problems) 
coexisted. 
Twenty-three percent of the patients had primary 
school education and only 1% were graduates; 44% had 
a regular job; 19% were either widowed, separated, or 
divorced. 
Hos: Among the subjects whose first source of access 
was a hospital, a higher percentage of females can be 
observed (Table 1), of subjects with illegal substance use, 
and those with mental disorders (77%), particularly de-
pression, personality disorders, and psychoses (Table 1).
About eight patients in ten were admitted to a psychi-
atric unit and 5% to an oncology unit, with a 10-day av-
erage hospital stay. Forty-five percent of the admissions 
were emergencies, with 27% direct access, 27% referred 
by a specialist, and 14% primary care physician, while 
14% self-discharged.
In 36% of the cases PG was the main discharge diag-
nosis and in 64% it was the secondary. In these cases, the 
main diagnoses were episodic mood disorders, schizo-
phrenia, personality disorders, substance abuse or ad-
diction, adjustment disorders, and anxiety disorders.
Multivariate analysis
To construct the profile of clients with mental disor-
ders, a multivariate analysis was performed using a lo-
gistic regression. The variables used were sex, age group, 
period of first admission (<2011, ≥2011), service of first 
admission for PG, alcohol dependence syndrome, drug 
dependence. The results are displayed in Table 2.
The analysis reveals a statistically significant higher 
likelihood for subjects who turned to a hospital for the 
first time, but there does not appear to be any corre-
lation with the period of the first admission. Further-
more, females and subjects aged between 51 and 60 
years stand out. 
It should be noted that alcohol dependence was sta-
tistically significantly higher in the univariate analysis.
Estimate of the prevalence of subjects with PG
In the whole period and in the last period (2011-
2015), the best models were those with interaction be-
tween Hos and CMH: these sources were not indepen-
dent but the dependence was relaxed by this interaction 
term included in the model. These models provide an 
Table 1
Pathological gambling: characteristics at the first admission
Total SERD CMHC Hos P Males Females P
Subjects 495 403 70 22 391 104
Period
2000-2003 4.4 2.0 4.6 18.6 < 0.0001 5.1 1.9 0.230
2004-2007 9.3 7.0 22.7 18.6
2008-2011 16.0 13.9 9.1 30.0
2012-2015 70.3 77.2 63.6 32.9
Mean age (%) 48.4 48.0 50.6 49.6 0.490 46.6 54.9 < 0.0001
18-30 years 8.1 8.9 4.6 4.3 0.578 9.5 2.9 < 0.0001
31-40 years 21.0 20.1 18.2 27.1 23.8 10.6
 41-50 years 28.1 27.5 36.4 28.6 30.2 20.2
51-60 years 22.8 24.1 22.7 15.7 20.7 30.8
 >60 years 20.0 19.4 18.2 24.3 15.9 35.6
Female (%) 21.0 19.6 45.5 20.0 0.016 - - 0.555
Non-natives (%) 12.3 12.9 4.6 11.4 0.799 13.0 9.6
Drug dependence (%) (ICD 9 code 304) 7.7 8.4 18.2 - 0.008 9.2 1.9 0.013
Cocaine (ICD 9 code 304.2) 3.2 4.0 - - 0.151 3.8 1.0 0.141
Heroin (ICD 9 code 304.0) 2.0 2.5 - - 0.312 2.3 1.0 0.388
Cannabis (ICD 9 code 304.3) 0.6 0.7 - - 0.709 0.5 1.0 0.599
Alcohol dependence syndrome (%)  
(ICD 9 code 303)
9.5 10.4 13.6 2.9 0.109 10.0 7.7 0.480
Mental disorders (%) 30.5 29.8 77.3 20.0 < 0.0001 26.9 44.2 0.001
Depression 10.3 11.4 18.2 1.4 0.018 7.7 20.2 < 0.0001
Neurotic and somatoform syndromes 8.7 9.4 13.6 2.9 0.138 7.4 13.5 0.052
Personality and behavioral disorders 4.7 3.0 18.2 10.0 < 0.0001 4.6 4.8 0.930
Schizophrenia and other functional psychoses 3.2 3.2 13.6 - 0.007 3.8 1.0 0.141
Mania and bipolar affective disorders 1.6 1.5 4.6 1.4 0.537 1.5 1.9 0.780
SERD: Public Treatment Service Dedicated to Drug Addicts; CMHC: Community Mental Health Center; Hos: Hospital.
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estimate, respectively, of 1570 PGs (95% CI [1217, 
2135]), with a prevalence of 1.78 per thousand resi-
dents ranging from 1.69 to 1.87 for the whole period, 
and of 1154 PGs (95% CI [811, 1826]), with an inci-
dence of 1.33 new cases per thousand residents ranging 
from 1.25 to 1.41 for the last period (Table 3).
DISCUSSION
The results of this study highlight a growing demand 
for treatment addressed not only to addiction services, 
but also to psychiatric and hospital services, based on 
the increase in the SERD attendance from 2011. 
Using the data of the SERD, Hos, and CMCH pa-
tients, we estimated a prevalence of 1.78 PGs per thou-
sand residents aged over 17 years for the whole period, 
with a high number of new cases in the last period 
(2011-2015). 
Most of the patients are males, aged from 40 to 50 
years, one in three suffers from mental disorders (espe-
cially depression), 12% were born abroad, 10% have al-
cohol dependence syndrome, and 8% have drug depen-
dence. As regards the socio-economic conditions, while 
taking into account the 20% missing cases, we should 
point out the low level of education, the high presence 
of unemployed subjects, and married or formerly mar-
ried people.
Patients’ characteristics change with regard to the 
service of first contact. Indeed, among SERD clients 
we find subjects with an age at first access that is on 
average lower and a higher percentage of non-natives. 
Among the Hos clients we observe a higher percentage 
of females, subjects with mental disorders, alcohol de-
pendence syndrome, and drug dependence.
From the multivariate analysis, there emerges a re-
quest for treatment due to PG in subjects with men-
tal disorders that was more likely for females and for 
people aged between 50 and 60 years.
Both the estimate of the prevalence and some char-
acteristics of those subjects and the relationship with 
other problematic issues confirm findings previously 
reported in the European literature. From the stud-
ies, it indeed emerges that PG was more likely to oc-
cur among male, single or divorced people, with alcohol 
abuse [39], non-natives [40], unemployed [41], and 
was highly comorbid with other mental disorders and 
drug or alcohol dependence [2].
Furthermore, many studies show that PG patterns 
are irregularly distributed among the population, in par-
ticular it is possible to demonstrate a PG pattern twice 
as high for men and inversely proportional to the level of 
education [42]. Prevalence rates of PG among females 
were found to be less than half, when compared with 
males [43]. Among the PGs seeking treatment, males 
were more likely to be younger, white, and employed 
than females. In addition, compared to women, men 
showed an earlier age of onset of gambling behavior, 
a higher gambling involvement, and preferred specific 
forms gambling. Female gamblers were more anxious 
and depressed, while men were more likely to use alco-
hol and illicit drugs [8].
While considering that for some authors the use of 
treatment-seeking samples may lead to incorrect con-
clusions about gender differences [44], the results of 
our study only partially confirm what has been reported 
Table 2
Mental disorders: logistic regression analysis
Univariate Multivariate
OR 95% CI P OR 95% CI P
Sex Male 1 Referent 1 Referent
Female 2.16 1.38-3.38 0.001 1.80 1.10-2.94 0.018
Age at first admission 18-30 years 1 Referent 1 Referent
31-40 years 1.99 0.75-5.25 0.166 2.04 0.74-5.60 0.168
41-50 years 2.29 0.89-5.88 0.085 1.98 0.74-5.31 0.172
51-60 years 4.04 1.57-10.38 0.004 3.71 1.39-9.94 0.009
> 60 years 2.58 0.98-6.79 0.054 2.27 0.82-6.27 0.112
Period of first admission < 2011 1 Referent 1 Referent
≥ 2011 1.36 0.85-2.18 0.204 1.37 0.82-2.31 0.228
First admission for 
pathological gambling
SERD 1 Referent 1 Referent
CMHC 0.59 0.32-1.10 0.097 0.69 0.36-1.32 0.258
Hos 8.02 2.89-22.23 < 0.0001 7.29 2.56-20.75 < 0.0001
Alcohol dependence 
syndrome
No 1 Referent 1 Referent
Yes 1.98 1.07-3.64 0.029 1.81 0.94-3.50 0.258
Drug dependence No 1 Referent 1 Referent
Yes 1.54 0.78-3.04 0.214 1.43 0.67-3.05 0.358
SERD: Public Treatment Service Dedicated to Drug Addicts; CMHC: Community Mental Health Center; Hos: Hospital.
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by the Italian studies [4-5]. Indeed, while confirming 
that subjects who have a higher prevalence of PG are 
males, divorced, with primary school education alone, 
and alcohol dependence, there are differences as re-
gards the prevalence in the general population, whose 
estimate is at least ten times higher in previous studies.
Some findings have also shown that potentially prob-
lem/at-risk gamblers more frequently had a higher 
income, and at least one parent who had gambling 
problems [4]. These are nonetheless studies conducted 
among the general population, based on self-reported 
data and with the use of different PG instruments, 
whereas our study is only based on incident cases of 
subjects who have received a PG diagnosis from a 
health facility.
As regards the trends, it is worth pointing out that our 
study demonstrated an increase in the number of new 
subjects who had requested treatment for PG starting 
from 2011, suggesting that this could be linked both to 
an increase in the supply of treatment and to the num-
ber of cases in the general population, but with the data 
at our disposal we are unable to provide an exhaustive 
answer.
This study presents some limitations that reduce the 
generalizability of the results and further research is re-
quired involving specifically targeted studies. The data 
used are those available from first admission and so 
much information is lacking. The number of PGs might 
be underestimated in that as our data are retrospective, 
there may be errors of coding and the diagnosis might 
have been omitted or not have been transcribed in the 
digitalized folder. Furthermore, it has not been possible 
to consider data concerning different gambling habits, 
the use of tobacco, and of other substances, since they 
were not retrieved uniformly by the operators.
CONCLUSIONS
In conclusion, we wish to emphasize that this is the 
first Italian study in which the prevalence of PGs is es-
timated using the data of subjects who turned to the 
health care services.
Such information contributes to a more accurate de-
scription of the phenomenon in Italy. Indeed, albeit with 
data limited to a specific geographical area, the meth-
odology proposed allows us to identify several sources 
and is also useful in quantifying a possible demand for 
specific treatments provided by the health services. 
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